Hydrothermal synthesis of SrTiO3 nanoplates through epitaxial self-assembly of nanocubes.
SrTiO3 nanoplates are obtained by the precipitation of an aqueous gel suspension. The gel suspension is prepared by hydrolysis of a Titanium isopropoxide [Ti(OCH(CH3)2)4] solution with NaOH and the addition of Sr(NO3)2. The amount of additive oleic acid plays a significant role in the formation of pure SrTiO3 phase with specific morphologies. The results of transmission electron microscopy (TEM) and electron diffraction (ED) investigations provide evidences that the oriented aggregation of small nanocubes is the dominant growth mechanism for the formation of the observed SrTiO3 nanoplates. The primary nanocrystals are self-assembled in a highly oriented fashion, producing defective single-crystal particles. The above results show that the directional aggregation process can be controlled by changing the temperature of the suspension as well as by adding organic molecules, by which the SrTiO3 particles can be obtained with a controlled size and shape.